Effect of Th1/Th2 cytokine pretreatment on RSV-induced gene expression in airway epithelial cells.
Respiratory syncytial virus (RSV) infection in infants with Th2 predisposition is thought to increase the risk of allergic sensitization, recurrent wheezing, and bronchial asthma during childhood. We attempted to clarify the molecular mechanisms by which Th1/Th2 predisposition in the host alters RSV infection and facilitates airway inflammation. A549 human airway epithelial cells were inoculated with live or UV-treated RSV after pretreatment with either a combination of tumor necrosis factor (TNF)-α and interferon-γ (Th1-primed) or a combination of TNF-α and interleukin-4 (Th2-primed) for 48 h. The gene and protein expression profiles of RSV-infected A549 cells were examined. GeneChip analysis indicated that, at 96 h after inoculation with RSV, the expression of 62 genes was specifically enhanced (more than 2-fold by normalized data) in Th2-primed cells compared to that in unprimed or Th1-primed cells. An increase in mRNA and protein levels of monocyte chemoattractant protein (MCP)-1/CCL2 among those 62 genes was confirmed by real-time PCR and cytometric bead assay, respectively. RSV replication was markedly diminished in Th1-primed airway epithelial cells but not in Th2-primed cells, which was presumably caused at least in part by the early induction of antiviral genes. These results suggest that Th1/Th2 predisposition in the host prior to RSV infection critically regulates inflammatory reactions in the airways through alteration of gene expression, and that MCP-1/CCL2 plays an important role in the pathogenesis of severe RSV infection and the subsequent development of asthma in Th2-predisposed hosts.